
I. Executive Summary
97JUL2    P~.

l~ject Title: Analysis Of $~:L.enfial Fall Flooding of Wala~d an~Rico }’~b~’~t in the
Sacramento Valley

Applicant: Ducks Unlimited~ r~c

ProjectDesct~tion: This project will analyze falJ flooding patterus of seasonal w~la~d~
~d rico in the Sacramento Valley. Modeling wili be performed to osfimato ar~a and
distribution of sborebizd and wate~fowI pppu]alio~ uud~r various hydrologic conditions.
This p~x~jeet will ~o~sist of three pliases: 1) enaiysis of fall flood~g 1986-96 0~ased oa
single satellite soeno each y~ar); 2) a~alysis of seasonal variability in wetland!rice habilet
(from August 1996 - March 1997); 3) based on flooding chronologies, modofing of
pol~afial sl~orobird and watt-fowl populad.on dis~ll~dons a~oas the Sacramento Valley,
am~ler dry, mediuta, a~d wet wiamr hydrologic oonditiom.

Apt~roacl~l’~k#~¢hedul¢: T]fis proje~ will be completed by: acqtdring and cl~sif~ing
La~dsat Thematic ~apper satelfile imagery and digitally r~ording the loemion and
extent of fa~ ~d winter flooding. The project willbegin in 1997 and ~ be campl~ed
by the end of 1999. Producls will be digital maps of the Sam’ammto basins, t~les and
figur~ desm-ibiag flood c~o~o~ogies, and interactive OIS models of shorebird a~d
wateffowi distributions based on hydroIogic conditions.

Justification: T~fi~ project will reveal tim~g and extmt of seasonal fall flogdi~g by
specific location and basi~a withba the Sacramento Valley. These data will provide better
management capabilities for wat~rbird habitat uade~ various hydrologic years, as well as
potentially reduce diveralom where waterbird habitat needs are not high. This may have
impprtant ~.mplications for native fish species, especially during dry years.

Budget Costs and Third Patty Impacts: Total funding r~quested is for $435,410. Partial
cost brook down includes (1) anaJysis of fall flooding (1986-1996): $138,270; (2)
analysis of flooding Aug 96 - March 97:$119,200; (3) modeli~ag of watea’bird
dislribimom ttnde~ varying hydrologic palt~ras: $150,980; (4) final products: $26,960.

Applicant Qualificatiotm: Ducks Unlimited is a nationally recognized authority on
wetlands azd waterbird use. The Western Regional Office has full GIS cappbilities a~d
has mapped ove~ 70 million acres of habitat in California, Alaska, the Pacific Northwest,
and Canada in the last 10 years.

Monitoring and Data Evaluation: This lYroject is aa ~valuafion project and accuracy of
the mapping will be assessed.

Sul~port/Coordination: Previous wintar rico habitat mapping has been supported by
Bureau of Reel~aation, Central Valley Habitat Joim Ventm’e, California l~-~mm~mt of
Fish and Game, EPA, U.S. Fish and Wildlife Seivice, NASA, and Ca/ifomia Rico
lndus~y Association. These data sets will be used with other analyeed images for tho
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model development. The shorebird macro-habitat model will be conducted by Drs.
Miclmel Rmxl and Chris Elpkick aZ Tufts University.

lI.    Ti~e Page

Title of Project:

Analysis of Sequential Fall Floo~ling of Wetland and Rice Habitat in the Sacramento
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Ptincipa~ Investigators: Robb M~cleod, GIS
Frederic Reid, Ph.D.~ Director of Conse~vatio~ PIa~ming
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IlL Project Deserlpfion

Project Description and App~ach

Drastic reductions in the natural weflands of the Central Valley have stimulated efforts to
restore seasonal wedands and enhance agricultural land te provide habitat for waterfowl
and other wildlife. The winter flooding office fields and other crop types has played an
increasingly important role in providing supplemantary winter habitat. Rasource
agencies, conservation organizations, local governments, as well as agficultural intere~s
requ~e accurate, up-to-date infonnation on the location and extent of the seasonally
flooded habitat for use in planuing, protecting and mitigating land use actions and the
impaeta to wildlife. However, the kigbiy variable naaa’e of the seasonally flooded habitat
makas it difficult to quantify and monitor. Heeded habitat changes in response to
precipitation, management decisions, avallabi!ity of water, end agricultural marke~s.
Differe~cas are observed fi’om one yeax to another as well as from week to week within a
single fall/winter season. In order to understand the impact of these diversions on the
Delta and other waterbodies within the Sacramento wate~hed, information is needed on
quantity and location of water that is diverted. The purpose of this project is to use
satellite imagery to map and analyze changer in the lecation and extant of fall flooding in
the Sacramento Valley and northern Delta. Th~s project will consist of 3 phases:

1. Analysis of Fall Flooding 1986-1996 - One satellite image collected during the early
fall (Oct-Nov) of each yeax ~ 1986 to 1996 will be acquired and classified to
identify the location and extent of fall flooding. This period will be indicative of
diverted water, paler to winter rain period December - February. The rasulting digital
maps will be used for change detection to identify ganeral trends and changes in the
location and extent of seasonally flooded hatYttat in the Saoremento VaLley and
northern Delta fia:rm 1986-1996.

2. Analysis of Seasonal Variabi~ty in Availability of Wetland I-Iabita~: (August 1996
Maxch 1997) - Thi~een satellite images collected approximately every two weeks
from August 1996 to March 1997 will be acquired and pr~cersed to assess changer in
the avallab~ty of flooded habitat ever the com’se of one fall/winter season. In
addition, p~cipication data from the fall/winter of 1996-97 will be compiled and
analyzed in conj unction with the classitSed 1996-97 winter imageD, to assess the role
of natural vs managed flooding in the a.vsilability and location of seasonally flooded
habitat.

3. Combining depledon modeling te pr edict how changer in food anpply are associated
with diffe~em managem~mt methods with hydrologic patterns will reveal suategies to
maximize waterbird (waterfowl and shorebird) habitat yet minimize diversions where
waterbird use is low.

For each phase the winter satellite image~ will be classified to identify flooded vs non-
flooded land cover. A satellim image from each corresponding summer wiI1 also be
classified to produce a map of general land cover claase~ (rice, other agdonIture,
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weRands, ...). The summer land cover map Will then be combined in a GIS ov~iny
prooedure with eacl~ of the classified winter images to apply land cover / habitat labels to
each flooded area based on the pre-flooding land cover class. This will provide for the
separation of classes such as seasonally flooded wetlands from seasonally flooded
agricultural la~ds and will therefore provide a more accurate description of the type and
quality ofhabitat that is available. Chan~ge detoction Will then be perfonnedwith each
sequential pair of classified images to determine the extent of change in winter flooded
habitat from year to year (Phase 1 ) and within one year (Phase 2). As pm of Phase 2,
daily precipitation totals will be compiled and comp~ed with the changas in flooded
habitat to evaluate the role of natural vs managed flooding in the availability of
seaannally floodedhabitat. Watorbirddis~budoninformafionwill bemodeled against
hydrologic patterns and compared in sensitivity analyses to judge model behavior.

Location and/or geographic boundaries of project

This projent will focus on the Sacramento valley, the major rice producing area of the
Cen~xal Valley. SpecificaLly, the project area will be defi~ed by the 300-foot ¢ontoor
interval to the east and west and g411 ext~d from Chino in the north to the upper reaches
of the Sacramanto!San Joaquin River Deltain the south. In all, the project m’ea will
encompass over ~vo miilion acres andwill include all or portions of six of’he Cenn’al
Valley H~bitaz Joint Venture basi~s. (See at-cached figure.)

E,-cpected benefits

There is concern that diversions of fall water may impaet ~ative ~heries runs. In
raspnnse to that concern, this l~’oject Will pro’¢ide data on the extent and sources of fall
flooding in agricul~ore and seasonal wetlands in the Sacramento Valley. Avian species
tha~ use historic floodplain habitat include a variety of watorbL.a:ls, numbering ove~ sixty
species. Spec~as of major use include: Nozthecn pintall, white-f~mted goose, sandl~iII
crane, long-biiled dowitcher, dun~fi~ and wastem sandpiper. The habita~ created by this
flooding include flooded ~.¢e and seasonal and semi-permanent wetlands. The benefits
will be p~vided in ter-ms of a beRes unders’~anding of where and when such fall flooding

Background and ~iological/Technical Justification

Satellite imagery provides a relative inexpensive means for inventorying seasonally
flooded habitat and monitoring changes in it ov~ time. Several past Ducks Unlimited
projects have involved mapping seasonally flooded habitat ~ing one date of Winte~
Lmage~. While useful in a ganeral sense, these past mal~Xg effor~ need to be analyzed
wi’dain a broader context to determine long-term ~a-ands and changes in the availability of
seasonally flooded habitat. Fmlhermore, these single-date projects have been unable to
take into account the within-season variability in habitat availability caused by changes in
precipitation, regional farming t~nds, availability ofwetex, and other factor. Thus, it is
difficult to get a a’ue piet~xe of the quantity and quality of habitat that is available for
waterfowl and other wctland-depandent Wildlife. This project propea~ to apply the

4
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methods ~and in past projects to imagery collected from mu!tiple years and multiple dates
within a single ye~x for a more detailed analysis of seasoaal~y flooded habimL T~e
r~uhs of this project will provide for a thorough analysis of variability in ~he availability
and quality of winIer flooded habitat. With this inform afion, ~¢source managers can
identify trends in the availability of seasortally flooded habitat and identify areas of
inadequate habitat that can be tzxgeted for restoration and enhancement effoxts.

Proposed Scope of Work

Phase I: Analysis offal1Flending 1986-1996

a) DataAcquisitinn ElevenLandsatThemaficMappersatelliteimagesfi-omlat¢
October/November 1986 to 1996 will be acquired for the project. This date was
selected in order to reduce the effect of flooding from winter rainfall and thus
highlight flooding due to fall water diversions. Landsat Thematic Mapper satellite
imagery is enllected approximately every 16 days and has a pixel resolution of 30
meters squared. Data is collected from 7 different bands of the spectrum, including 3
near-infrared bands which are particularly sensitive to water and soil moism~. Table
1 lists the dates of imagery that will be acquired.

Table 1. Phase 1 Imagery

Nov. 16, 1986 Oct 18, 1987 Oct 20, 1988 Nov 16, 1989
Oct 26, 1990 Nov 22, 1991 Oct 15, 1992 Nov 19, 1993
Nov 22, 1994 Nov 24, 1995 Nov 11, 1996

b) Image Precassing - All images will be loaded, checked for data quality and
registration, and subset to the project area. The three NIR bands wilt then be subset and
classified using an unsupervised classification approach to produce a map of flooded vs
non-flooded land cover for each of the I 1 dates of fail imag~y.

e) Change Detacton and Analysis - After the individual fall imagas have been
classified, change detection ~ be performed to det~xmthe the lecaton and exteat of
chaage in flooded habitat between each sequential pair of classified images. The change
in acreage Hill be tallied and reported for each basin. In addition, hardeopy maps and an
AreView GIS project will be produced to illuslrate the chenge~ in fall flooding patterns
from 1986 to 1996.

Phase 2: Analysis of Seasonal Variability in Availability of Wetland Habitat (Oct 1996 -
March 1997

a) Data Acquisition - Ten Landsat Thematic Mapper satellite images and 2
RADARSAT radar images from August 1996 to March 1997 will be acquired for the
project. Rndar can penewate cloud-cover and therefwte wili be used to fftl the gaps when
chiud-tla~e Th~natic Mapper imagery was not available. Radar is also extremely

I --005775
1-005775



semifive to the presence o f water. Table 2 lists the imagery that will be agqaired for thte
project.

Table 2. 1996/1997 Imagery to be Acquired

Dat~e Satellite Sensor
August 7, 1996 Thematic Mapp~ (TM)
September 8, 1996 TM
October 10, 1996 TM
October 26, 1996 TM
November 11, 1996 TM
November 27, 1996 TM
December 13, 1996 TM
January 14, 1997 TM
Jmanary 28, 1997 RADAILSAT
Febrmu-y 8, 1997 RADARSAT
]7ebruary 15, 1997 TM
March 3, 1997 TM

b) Image Processing - The fall and winter TM images will be processed as described
above in Phase I to produce a map of flooded vs non-flooded land cover for each date of
imagery. The radar images, which consist of a single band, will be filtered to reduce the
speckle that is inherent in radar dam and then level-~lieed to identify flooded vs non-
flooded land cover. In addition, the August 1996 TM image will be classified into 8-10
broad classes representing pro-flood land c, over. Once the summer image has been
classified, it wi_[1 be overlaid with the winter flood~g images to apply a land cover label
1o eneh flooded area in order to separate seasonally flooded wetlands fi’om seasonally
flooded agriculture or other flooded land covea~.

c) Change Detection and Analysis - Change detection will be performed to detemaia¢
the location and extent of change in flooded habitm between each sequential pair of
classified images. The change in aca’~ge will be *.allied and repomxt for each basin.
addition, hardcopy maps a~d an ArcView GIS project will be produced to il/ustrate the
changes over the course of the season. The result will be a picture of the within-season
variability of flooded habitat fox the [996-1997 vduter season.

d) Precipimtioa Analysis - Daily precipitation data from the wimer of 1996-1997 will
be compiled and compared with the changes in flooded habita~ to evaluate the role of
raiafall vs diverted water in the avail abilJ.ty of seasonally flooded habitat.

Phase 3: Walerfowl and Shoxebird Disaibution ModalSng
Modeling of waterfowl and shoxebird populations to enexgetic dam fi’om habitat and
hydrologic patterns under various water years. A l~dscap¢ spatial model will bethe
rasult.
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Fhase 4: Final Products
A number of final products will be prepmed to describe and ifinstrate the resuks of the
Phase 1-3 analyses. The final products will include the following:

¯ Digital GIS datalayer of flooded vs non-finoded 1and cover for each of the
individual images classified for Phase I aad Phase 2,

¯ A ~ultimedia presantation illustrating the results of the change detection
performed in Phase I and Phas~ 2.

* Acreage statistics and hardcopy maps illustredng the change~,
¯ Models for therelationship of waterbird abundance and hydrologic features.
¯ A final report describing the procedores vsed md the results of the analysis.

Writtan quarterly fepo~ oa project progre~ and #xpansas ~o da~e will b~ provided.
These repom will consist of a brief description of the project s~, a list of completed
task, and an assessme~lt of progress in meeting the schedaled d~adlines.

Monitoring and Data Evaluation

Tb~s project ~ provide an evaluafon of fall and wimer flooding
Sacramento Valley as well as monitoring of potential wa~erbh’d hal~tat,

lmplementability

This project Hill have s~bstantiaI outreach use. All sot~,vare licenses are in force. DU
has an excellant track record in timely completion of projects. Useable satellite scanes
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IV, Costs and Schedules to Implement Proposed Project

Budget Costs

Phase 2: Analysis =3f Floodir~ ~ 1996 - March 1997

Phase 3; Modeling of Waterbird Distribution Under Vat ic Pattems

Phase 3: Final Produc~s

TOTAL $435,410
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Ph~e 3: W=e~i~ and S~mbi~ Pop. Modeling Jaw98 Mar-g9
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V. Applicant Quahtlcaflons

D~cks Unlimited, Inc. has been involved in GIS/Remote Sensing projects for over 10
years. Initially, these offers concentrated on using satellite imagery to inventory and
menlO:or waterfoxvl habitat. Notably, DU developed sophisticated sofcware to inventory
and compile wetland acreage s~atisties for the Prairie Potholes r~gton using eves 30
Landaat Thematic Mapper scenes. More recently, DU has directed the mapl~mg of over
40 million acr~ of lendcoves in Alaska as well as mapping the whole Central Valley of
California using a combination of summer and win~er satellite imagery. Curr~tly, DU is
continuing to inventory landcover throughout the United States end is working in
cooperation with other agencies to d~elop GIS databases and models for use in
identifying end priorifizing potential wetland restoration and enlmneem*mt sites.

Currently, DU has six fifll time GIS~Remote Seasing Analysts and one GI$ int~a on smfT
with a wide range ofskiL!s and extensive prelect experience. This experience includes all
aspects of data a~quisition, fieid sampling, GIS database design, image proc~sing, GIS
modeling, and programming. To support their work, the DU GIS section is equipped
with state-of-the-art hardware and sofiwere, ineinding 5 NT workstations, 2 SUN UNIX
workstations, a lerge-scale mkjet plotter, a full-size digitizing tablet, and wrimble CD-
ROM drives. Sof~are includes ARC/INFO and ArcView GIS softwere, ERDAS
IMAGINE image proeessuig software, Sybase SQL Anywhere database soitw~e, and
Visual Basic programming software. These resources will be available as needed fi~r the
project.

The staffing for this project rift] consist of Director of Cunsorvafion Planning,
Manager, Project Manager/Analyst, Remote Sensing AnalystA:’rogrammes, a (]IS intern,
and fourteen biological support staff. The Director of Canservatiun Planning will direct
the biological support for the proje~. The GIS Manager will oversee the contract and
administrative aspects of the project, and will provide oversight for the genea-al project
design and implementation. The Project Manager will be responsible for the specifics of
the project deaign and for successful gnidance of the project to compledom The Remote
Sen,sing Analyst/Programmer and GIS intera will work under the direct supervision of the
Project Manager.

Frederic Reid- Ph.D., Director of Conseawation Planning. Dr. Reid has nearly 20 years
experience with wetland and waterbird management, ~pecinlly on migration
wim~ing ar~s. He has coordinated biological aspeoa of multiple (]IS projects in Alaska
and California for the past six years. He has published over 50 manuscripts on wetland
related issues and he has extensive experience in the C~ntral Valley system.

Robb Manl~od - GIS Manager. Mr. Maeleod oversees all the GIS personnel and projects
in the DU Western Regional Office. He has over five years experie~ace in GIS and
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VI, Compliance with Standard Terms and Conditions

DU has administered multiple governmem contracts with applicable compliance
standards.

10
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iLandsat Thematic.Mapper Scenes - Sacramento Valley
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NONDISCRIMINATION COMPLIANCE STATEMENT

The company named above (hereinafter referred to as "prospec~ve conWactor") hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-0 and C.alifomia Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporling requirements and the
development, implemantad on and maintonance of a Nondiscrimination PrograaL Prospective contractor
agrees not to unlawfully disedmixtate, harass or &llow harassment against any mmployee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin, dis,~bility (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave.

CERTIFICATION

I, the official named below, hereby swear that 1 am duly authorized to le~,ally bind the prospective
contractor to the above described certification. I am fully aware that this certification, executed on the
date and in the county below, ismade under penahy of perjury under the laws of the State of California.
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PERSONNEL POLICIES AND PRACTICES

EQUAL EMPLOYMENT OPPORTUNITY

Statement of Policy

At Ducks Unlimited, Inc. it is our policy to recruit and hire employees without regard to or

discrimination because of age, race, creed, color, national origin, sex, handicap or veteran

status. This policy of nondiscrimination applies to all phases of employee relations -

hiring, compensation, performance rating, promotion, transfer and other personnel matters.

Our employment objective is to select individuals who meet the organization’s high

standards of character, education and occupational qualifications; who can carry out the
organization’s work competently; who have capacity for growth; and, who will become an

active part of our organization.

We know that our strength and future growth depend directly upon the contribution made

by each person within our organization. Productivity and efficiency result from real job

satisfaction and from the opportunity each person has fo~ his or her individual

self-development. Our employment policy is designed to:

¯ Place each employee, insofar as practicable, in a position which best suits the

individual’s natural and acquired aptitudes and skills.

¯ Offer each employee opportunity for self-development and advancement through

training and on-the-job experience.
¯ Accord fair and equitable treatment to every employee at all times.¯

¯ Recegnizetheimportanceoftheworkofeachemployeetotheoverallsuccessofthe

organization.
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SEXUAL HARASSMENT

Statement of Policy

Ducks Unlimited, Inc. maintains a strict policy against sexual haressment. Simply put,

sexual harassment will not be tolerated on the part of any employee, A~I employees

are responsible for assuring that the workplace is free from sexual harassment. Sexual

harassment is defined as unwelcome sexual advances, requests for sexual favors, and

other verbal or physical conduct of a sexua~ nature, where:

¯ Submission to the advances is made either explicitly or implicitly a term or condition of

employment.

¯ Submission to or rejection of the advances is used as the basis for making employment

decisions.

¯ Such conduct interferes with an individual’s work performance or creates an

intimidating, hostile or offensive working environment.

All employees should avoid any action or conduct that might be viewed as sexual

harassment. Approval of, participation in, or acquiescence in conduct constituting sexual

harassment will be considered a violation of this policy. If any employee believes that he or

she has been subject to sexual harassment at work by anyone, including supervisors, co-

workers or visitors, he or she should report this immediately to his or her immediate

supervisor or Human Resources. Sexual harassment complaints Will be handled with as

much confidentiality as possible. There will be no retaliation against any employee who

reports a olaim of sexual harassment or against any employee who is a witness to the

harassment. An immediate investigation will be conducted in an attempt to determine all

the facts concerning the alleged harassment. In making this investigation, every effort will

be made to be fair to all parties involved. If it is determined that sexual harassment has

ocoun’ed, corrective action will be taken, up to and including reprimand, discharge, or

other appropriate action.

1(3
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If it is determined that no sexual harassment has occurred, or there is not sufficient

evidence to conclude that harassment has occurred, this determination will be

communJceted to the employee who filed the oorpplaint.

DRUG FREE WORKPLACE PROGRAM

Statement of Policy

Because substance abuse poses a serious threat to our employees, their families and to

the entire organization, Ducks Unlimited has established this policy in an effort to promote

and maintain a d~ug-free work environment.

The ultimate goal of this policy, however, is to balance respect for individual pdvacy with

the o~ganization’s need to maintain a safe, productive, drug-free work environment for all

employees; maintain safety and security at DU’s community-based events, as well as at

the facilities and properties in the communities where we are located; and, provide a

quality of service to the organization’s members, as well as non-members and visitors, in a

fashion consistent with the high standards set by the Board of Directors of Ducks

Unlimited, Inc.

Standard of Conduct

As a Standard of Conduct for employees of Ducks Unlimited, employees will not be

permitted to possess, consume, or distribute drugs, controlled substances or abuse

alcohol in the workplace or repod to work or perform their duties under the influence of

alcohol or with drugs present in their system. To allow otherwise jeopardizes the safety of

our fellow employees, our members, our facilities, and the communities which we rely upon

for support. Any employee determined to be in violation of this policy or standard will be

subject to disciplinan/action, which may include termination, even for the first offense.

t!
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Drug and Al~;ohol Abuse Screenlng/Teeting

Ducks Unlimited recognizes that carefully selected tests and testing procedures have a

proper role in any comprehensive substance abuse program, as do propedy conducted

searches of the effects, vehicles and persons of employees, contractors or visitors.

* Job Applicants

As a condition of regular employment all applicants must complete a drug screen test, If

test resulLs era confirmed positive, the employment offer will be withdrawn.
¯ Current Employees

The Company utilizes screening practices to identify employees who use illegal drugs or

abuse alcohol, it is a condition of continued emp{oyment for all employees to submit to a

drug scraet~ test when:

a. there.is sufficient cause to believe an employee is under the influence of alcohol or has

drugs present in their system; or,

b. there is any mishap or accident invofving an employee during business hours or while

on Company business in which injury to individuals or damage to p~operty occurs as a
result of the impaired employee’s involvement.

Failure to submit to required medical or physicalexaminationsttests is considered

misconduct, and as such, grounds for disciplinary action, including termination.

General Procedures

Any employee reporting for work visibly impaired is unable to properly pen’orm required

duties and will not be allowed to work. If, in the opinion of the employee’s supervisor the

employee is considered impaired, the employee will be transported by taxi or an alternative

safe transportation mode to his/her home or a medical facility. An impaired employee will

not be allowed to operate or drive any vehicle duflng business hours or white on
official Company business, or any vehicle rented, leased, owned or otherwise

Intended for Company use or business.
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